♦ 

(i9)B*@#^fr (jp> <i2) & HfJ 4$ Ift & $6 <a) (umtfrmm'jkmm 

#^¥8-308582 

(43)^g|B ¥&8^(1996)11326B 

(5D into. 6 mi^ fr^^#^ fi mi&mfi 

C12N 15/09 ZNA 9162-4B C12N 15/00 ZNAA 

C 0 7 H 21/04 C 0 7 H 21/04 B 

// C 0 7 K 14/47 8517 -4H C07K 14/47 

C 1 2 N 1/21 8828 -4B C 1 2 N 1/21 

C 1 2 P 21/02 C 1 2 P 21/02 C 

U*B<Z)ft4 OL (4 7 1) g3&Kfc:&< 



<2l)tf«HW 


®m¥7- 123757 


(70 A 


000000918 








tt£ttA*tt 


<22)tf«H 


¥^7^(1995) 5 E23B 




*3&W**KB*«^W 1 T§14#10^ 






(72)389!* 
























(72)891* 


$b a 






















(74)ftgA 


#3g± H# (ft3«) 



(54) [%WCD£f*] 9yhGM2T^^-^gej«^? 



(57) 



BNSOOCID: <JP_408308582A_J_> 



-601- 



1 

M** 3 3 Eawre 2 fcfa*©tt«fiws^rr a *> 
®-ro*iM9! i c«©»^p. 

CO 0 0 13 
[0 o 0 23 

[0 0 0 33 ifi^, CCD«ffi«<0«»fCttJD 

^hgm 2 /3 -^V**:^— £A£ 

GM2 7^^-^aa»©W«*MT**. £4>0 
-^V^SX^-- J?AR^GM2T^^-^Saj| 
\Z£2>GM2<DftmmftlZm®*rZ>m&£LX\i. Ta 
y-Sachsg Sandhof f ^S^ttGM 
2#>#V*i'F-zsZABm&l£ZtitoS>tlX»&. 
[0 0 0 4] C OGM 2 7^^-^ae»0*Ifti 

tTtk hfttfT^0GM2 7^^-^ia 

Rmm?<t>±mmm&tsnx\,*z cb i o c h em. 

Bi ophys. Res. Commun. , Vol. 1 
7 7, No. 3, 1217-1223 (1 9 9 1), B 
iochem. J., 29 4, 227-230 (199 
3) ) . 
[0 0 0 5] 

e«*e^«>*W3Wi*nTv»fc. tot, 



4WF8-3 0 8 5 8 2 

2 

[0 0 0 63 

[0 0 0 73 "Tfct>*, *«Wfi7-; KGM27^ 
[0 0 0 83 E*T* *B9I£JM*WfcBMB'rs. 
RNAft«^TfP»LfccDNA9>r y?'J-J&*Stt« 

->m c £ic J: Off fcfcft*. 

[0 0 0 93 cDNA7^y7'J-OTOt 7 

fcpo 1 yAW»lt^ m W^tfGub 1 e r 
&Hof fraan0^ (Gene 2 5, 26 3-2 
6 9 (1 9 8 3) ) fcflteT, mRNA^SiSMEW* 

[oo l 03 m^ZtiZftfevyn-^DNAlz 

'OKxmwrz. c<D7u-7tvx\t* mwt-rzy 
v hGM 2 T#^-?m&nm&f?tmm&<?>m^t 

h;5U*v£X©GM2 7*3 t ^-*S&R«te^ 

$7? b-z&»mxm&?*7v-7±isxm»*z 
[00113 jS^> ^&xmfc?<D®&2nrcm&mt 

H :^5^h-^»*OcDNA^ 
D-n>^$n^: CP roc. Natl. Acad. S 
ci. USA90, 10265-10269, 199 

3) . z<Dmm\tm*m<D&\,*m»mT$>r>* cv&m 

->^"C**^I«t3&«jB5V^#A>S:. bm<0 
RNArt>&RT-PCR&tC,kD-fe55 H : h- 

n-x>£fU ^nsr^n-^t 

MUfecDNA^^U-©^U-n> 
[0 0 1 23 2 05f^P»>tX^U-=>^U 6^ 

2o©^n->li"7')7 (B iochem. J. 2 
9 4, 2 2 7 -2 3 0, 1 9 9 3) , th (Bioch 
em. Biophys. Res. Commun. 17 
7, 1 2 1 7- 1 2 2 3, 1 9 9 1) <7>#>^U 3*^ K 
GM 2 7^5 1 ^-^iei©IWfc* : EDi;-^ 
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(3) 

3 

£^<Dv-*X>X£f3^fct;i3, 9 8 3 b 

pt, ^Sfi^^«i^ns^-y>u-x-f 

W-Att, 1 2-6 08#@{DH<D199r5/ST 
fcofc, ^-^VU-tV^^U-AStT^X, bh 

tht71. 4%, 7 = /&&m?te*^X£8 
4. 4 2%, tht6 5. 3 2%®*tDi;-^&D, 
d(D^n->li^y h(DGM2 7^f^iei©c 
DNAT&£C£>W5§b&<, i0 
[0 0 13] C<D£5(CbT#£n&*fg^y hGM 

zm^.7 ^ j msmwmn z tc^-r. 

[0 0 14] #§8^<Z>«^£#^ntf, &^£*a* 
&^c^*-£*M8tC$A-t£ (Biochem. 
J. , 292, 571-576 (1993)), 
j&icaiAt"* (Biochem. Biophys. Re 
s. Commun. , Vol. 17 7, No. 3, 12 20 
17-1223 (1 99 1)). mmzmXlTZ> (B i 
o/Technology, 9, 1 3 8 2 - 1 3 8 5 

(19 9D), ^mmzmx-r^ (A g ic. bi 

ol. Chem. , Vol. 51, No. 6, 1573 

-1580 (1987)) Qonmo&ttimxsm 
\Z& D75/hGM2 7?fi-*-m&nz*imizt£& 

[0 0 1 5] 

imm&n wzmmm*miix*%wzmm\z®iw?z> 
[0016] mmmi 

(1) :*Urf*^U*^K<Z)^ 

5 K #5* h-XlE#6P& (J^T-fe^a F : h 

-x^^) &fc?mmm<D*vJxin'*?}t (g 

TACTGACGTAGCACTGGAGTTTC, T 
CAATGACCGACACATATCTGCTC) 
fi, 7T;Uv^7ltDNA^vXT-AGene As 
sembler Spec i a l^ffi^TO. 2 # mole 
©X^r-^TF inal de t r i ty 1 a t i on 40 

x * j^s**- h u v itzm^rmmisit. 

(2) «f47yh«©RNA«|ja 

4^6 BiOW i s t a r«7y h*5ffl}S»iflU P 
BS^tm ISOGEN, (fc) ~ytf>i?~ 

v&m*0RNA*'(v7u/\y-)VT!t£m2ikr£. tit 

»£7 5JKX*y-;i,Tffi#LRNA£#fc. 

(3) RT-PCRi:<t5t75 H : HXg^ 

mmm&frvmm so 



^¥8-308 5 8 2 

4 

**l/fc^7^T-DNA, *r£5?HHRNA#€K 
(ft) GeneAmp RNA PCR Kit 
£ffl^TRT-PCR£frfc^-fe^ H : 1 — X 

(4) DNA<0«»flcft 

DNACDm^®}«0. 8%T^n-X>7*;WC4 0iBM 
Tr is — acetate, ImM EDTAfcfflUT 

(5) PCRItO^X^ hX^^-^D--> 

PCRl^>f hny>#<Z>TA Cloning 
k i t £ffiUT, -fyTs^ H^^-PCR I I \ZU 
tiUNVaF' £^f?ite&b&. 
<DAvft*mm\*. 7>\£UV>, X-gal<Z)Ao£ 

(6) ?77s* KDNAflDgSJS 
*H^S<&:/7X^ KDNAOMIt rJkfriJttC 

+7-y>tfc07'7XS Hiiil*7 h&ffl^T 

(7) -f^-hDNAOgiii 

c oR IlCfcOfrfc^, 7tiU-7,%%W®\Z£K><1> 
h&ftmis* BIO 1 0 lftOGENECLEA 
NIIS:ffi^rr^fD-X^;^^DNA^®iKU^o 
[0 0 17] (8) m&?y hMORNAiffl 
£&2BS£>Wi s t a rl7^ HJcD&Jtfc&I&U 

iM^^J. iooo o puof^x/^ t?£ 

^tTPBS (+) Cfl, MT2^«t, 
illfiLfc. (£Ml g) (CI OmKDI SOG 

AT, *Ji*»fiU*JI*©RNA*-fvyn;x/-;p 
TitagStffc. a:iS7 5 5«x^y-;^^LRNA 

#e»n^RNAfCl SOGEN^iJDAf^fil^ 
f^JCcfc 0 RNA« htz. 

(9) po 1 yA + RNAOHl 

RNAd^po 1 yA + RNA0i9®«^UrfdT-fe^ 
n-x#7A£ffl^TfTfco£. 

(10) cDNA5-f :/5U-CDf£& 
cDNA^-r^5U-0Df^$Jtt, Gubler&Hof 
fman©^ (Gene 2 5, 2 6 3-2 6 9, 1 9 
8 3) KfiBTfrfc^fc. cDNAO^ttU^dT 
^-fT-SJB^Tfr&K iWccDNAOD-^fX 
-kU!?>'3>&fffe^4 0 0 bp£TF<OcDNA£&^ 
fc. cDNAKBs tXI7^- (5' CTTTC 
CAGC AC AGAAAGTC 3 * ) SfftjUbCDM 8 

^**-cdbs tx i&mzm&Ltt. f^nfccDN 

A^^7U-T«iMC 106 1/P3©»JWE& 
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CO 0 1 8] (11) v;^^-TA^^U>^ 

5 H : h~^^^it^»fM-& [a 32 P] d 

CTP (-1 lOTBa/mmol) Tgl^&Lfc. 

[0 0 19] (12) cDNA7-f^7U-©X^'J-X 
y? 

7>tf->U>5 Omg/K xh51M# I J>l Omg/l i0 
#tfLB^^±^<a>^>yi/> (Hybon 
d-N\ 77->tA) £@€> ^<0±iZ9y h^t&c 
DNA^^^7'J-T^fe^lLfc^^*^3 7<C 

o. 5N n BiOH*mm\z2ftm2®mvmmis* i 

M Tris-HCl (pH7. 5) 2 #fU] 2 ® 

uy*y?l>y\Zl&<£1*tt 0 ^P>y>^t/>^1 
XSSC^m A^l)^-fcf-x 3 >&?£ (6 

xssc, ioxt>a;!/K usds, u-^b^d 

NAO. 1 2 5mg/ml) *T6 2T;, 5^KHJ^bfeo 
A^llfcDN Afc^tr/W ^ u y< 

m (0. 1 XSSC, 0. USDS) 2 5tH? 
2 0^I1U 4 5 < CT2 0^n3lHrMIUfc. *fc# 

-**±tt7 4)V&uow* if r-r? 30 

•i If— B AS 2 0 0 0 S/BHT&ffllxfc, 

(13) DNAy-^X>X 
7^7< Wt^rAttOTaQ Dye Deo 
xy Terminator Cycle Seque 
ncing^ hfcJSHT^XS HDNA€«3t«* 



U Model 373A ONA^— *X>iJ— SffiH 
- tt"? ^ ^ - ©*«E^I»Of 5/ - ^ X > » ^CD^H# 
KALfc, 

[0 0 2 0] (14) 2 0^D->S^U-Z>^ 

&. -e<Z>*§m> £0->4, (Bioche 
m. J. 294, 227-230, 1993), th 
(Bioche m. Biophys. Res. Co mm 
un. 1 7 7, 1 2 1 7- 1 2 2 3, 1 9 9 1) ^> 
>fV KGM 2 7 ^^-^aSK^^i^D 

>40±ft©$/-*X>X«Kfci:Z:3. ^Ittl9 
83bp*C, WE^6«l3n«^-y>U-f>f 
>^7!/-AH 12^6 0 8#@©ilO1 9 97$ 

X, fc ^©cDNAtlfcttrattftSK^Ttt^^xa: 
8 6. 9%, fchfc7 1. 4%, T^/ilSe^lTftT^ 

Xi84. 4 2%, t:h<h6 5. 3 2«©^D^ 
abO, ^ D->4 tt7y h©GM 2 7^f^Ifl» 
<D C DNATJ&5 £ 
[0 0 2 1] 

[0 0 2 2] 

mmn : 1 

££i<D&S : 1 9 9 



■9U 

Met Arg Arg Val Pro Leu Leu Leu Val Leu Gly Leu Leu Phe Val Leu 

5 10 15 

Gly Leu Leu Phe Ala Gly Pro Val Ala Pro Ser Arg Leu He Ser Lys 

20 25 30 

Arg Pro Ser Gin Leu Gly Gly Phe Ser Trp Asp Asn Cys Asp Glu Gly 

35 40 45 

Lys Asp Pro Ala Val He Lys Ser Leu Thr Leu Gin Pro Asp Pro He 

50 55 60 

Val Val Pro Gly Asp Val He Val Ser Ala Glu Gly Lys Thr Ser He 
65 70 75 80 

Pro Leu Thr Ser Pro Gin Lys Val Glu Leu Thr Val Glu Lys Glu Val 

85 90 95 

Ala Gly Phe Trp Val Lys He Pro Cys Val Glu Gin Leu Gly Ser Cys 
100 105 110 
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(5) #PI¥8-3 0 8 5 8 2 

7 8 
Thr Tyr Glu Asn Val Cys Asp Leu He Asp Gin Tyr He Pro Pro Gly 

115 120 125 

Glu Thr Cys Pro Glu Pro Leu His Thr Tyr Gly Leu Pro Cys His Cys 

130 135 140 

Pro Phe Lys Glu Gly Thr Tyr Ser Leu Pro Ser Ser Asn Phe Tnr Val 
145 150 155 160 

Pro Asp Leu Glu Leu Pro Ser Trp Leu Ser Thr Gly Asn Tyr Arg lie 

165 170 175 

Gin Ser He Leu Ser Ser Gly Gly Lys Arg Leu Ala Cys He Lys He 

180 185 190 

Ala Ala Ser Leu Lys Gly Lys 
195 

[0 0 2 31 : 2 * h^D>?- : Dl&tt 

&m<D&2 : 5 9 7 &M<DW& : mRNAC^t§cDNA 

mnom : mm &m 
mm 



CTTGCTGTTC 


60 


TGGTGGCTTC 


120 


CACGCTCCM 


180 


GACCAGCATT 


240 


TGGCTTCTGG 


300 


CTGTGACCTG 


360 


CTACGGGCTG 


420 


CTTCACAGTG 


480 


GAGCATCTTG 


540 


GGGCAAA 


597 



co o 2 4i mm* : 3 h#n^- : mmvt 

&m<D&2 : 1 9 8 3 mmnrnm : c DNA 

mmomi&m 30 mm 

GGACCGTCGCC ATG CGT CGT GTA CCG CTG CTG CTC GTG CTG GGC TTG CTG 50 
Met Arg Arg Val Pro Leu Leu Leu Val Leu Gly Leu Leu 
5 10 
TTC GTG CTG GGC TTG CTG TTC GCT GGC CCT GTC GCC CCT TCG CGC CTC 98 
Phe Val Leu Gly Leu Leu Phe Ala Gly Pro Val Ala Pro Ser Arg Leu 

15 20 25 

ATC TCG AAG CGC CCT TCC CAA CTT GGT GGC TTC TCC TGG GAT AAC TGT 146 
He Ser Lys Arg Pro Ser Gin Leu Gly Gly Phe Ser Trp Asp Asn Cys 
30 35 40 45 

GAT GAA GGA AAG GAC CCT GCA GTG ATC AAA AGC CTC ACG CTC CAA CCT 194 
Asp Glu Gly Lys Asp Pro Ala Val He Lys Ser Leu Thr Leu Gin Pro 

50 55 60 

GAC CCC ATT GTC GTT CCT GGA GAT GTG ATC GTC AGT GCT GAG GGC AAG 242 
Asp Pro He Val Val Pro Gly Asp Val He Val Ser Ala Glu Gly Lys 

65 70 75 

ACC AGC ATT CCC CTC ACT TCT CCT CAG AAG GTG GAG CTC ACC GTG GAG 290 
Thr Ser He Pro Leu Thr Ser Pro Gin Lys Val Glu Leu Thr Val Glu 

80 85 90 

AAG GAA GTG GCT GGC TTC TGG GTC AAG ATC CCT TGC GTA GAA CAG CTA 338 
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(6) ^g8¥8~ 3 0 8 5 8 2 
9 10 
Lys Glu Val Ala Gly Phe Trp Val Lys He Pro Cys Val Glu Gin Leu 

95 100 105 

GGA AGC TGT ACC TAT GAG AAT GTC TGT GAC CTG ATA GAC CAA TAC ATC 386 
Gly Ser Cys Thr Tyr Glu Asn Val Cys Asp Leu He Asp Gin Tyr He 
110 115 120 125 

CCC CCT GGA GAG ACC TGC CCA GAG CCG CTG CAC ACC TAC GGG CTG CCC 432 
Pro Pro Gly Glu Thr Cys Pro Glu Pro Leu His Thr Tyr Gly Leu Pro 

130 135 140 

TGC CAT TGT CCC TTC AAG GAA GGC ACC TAC TCA CTG CCT TCG AGC AAC 482 
Cys His Cys Pro Phe Lys Glu Gly Thr Tyr Ser Leu Pro Ser Ser Asn 

145 150 155 

TTC ACA GTG CCT GAT CTG GAG CTT CCA AGC TGG CTA AGC ACG GGC AAC 530 
Phe Thr Val Pro Asp Leu Glu Leu Pro Ser Trp Leu Ser Thr Gly Asn 

160 165 170 

TAC CGC ATC CAG AGC ATC TTG AGC AGC GGT GGA AAG CGC CTG GCC TGC 578 
Tyr Arg He Gin Ser He Leu Ser Ser Gly Gly Lys Arg Leu Ala Cys 

175 180 185 

ATC AAG ATT GCC GCC TCT CTC AAG GGC AAA TMCCAGGCA GCAGCCACCA 628 
He Lys He Ala Ala Ser Leu Lys Gly Lys 
190 195 

TAGAATGAAA GGGCACCAGG AAGGCATGCT TCTTCTTCTG TGTTCCGGGG CCCAGAGCTG 688 

CCTGCCTCTA ACTCCGTTCT ATGGTTCTCT ACCCTTTCTG CAAATCACGA CAACCTGACC 748 

TGAGGGAGGA TGGACCAGGC GGGTCTCGAC ATCTGTTGGG CTGTACGCCA TGCTCCTTCG 808 

CACCCCTACC AACTTTCTAA GAGTTTCTCT CATGTCCCAA ACAGTCAAGG AATGGGAACC 868 

AACATGTTAT GGAATCTTAA GTTCAAGCTG GCCCAACATG GGCCTCCTGA AGCTATGCTC 928 

ACCCCACCTC TTCGTTTTAG CCACCAACTT AAAAACCAAG ATGACAGTAT TAATCTCTCA 988 

TTCCACCCTA AACCTCTCAT CCAGCAAAGA GGTCTAGGTA GCCAGTCTTA GGTCTGCCCC 1048 

CCTATTAACT TCCATGATTA ACTACATTCC CTTTGCAACT TGCCTAGCCA ACACTGGGGC 1108 

TGACAGATCC TGAAAGGGCA GGATGGCGTG TGACAGAAAC CCTGGGAGAG TTATTGTTGG 1168 

GCATGCCCCA TTAACCTCAG TAAAGCACAG GTGCCCAGGG CCAAGCAGAT CGAGGGAGCC 1228 

AAAGCAGTCA CTCCCAGGAG CGATGCCCAC TTTTCTTCCT TTGGTATGAC GCATACAGAA 1288 

TGGGATGACA TTCCTTATAC CTGACAAGAA ACAAAACTGA AACCCCAACA GCACATGTGC 1348 

TCCAGTGCCA GGAGGCCAGG GTCTGGAATG GCATGTCTAG TCCTGGAGGT ACAGTCCAGT 1408 

GACCTGTAAG TGCCATGTAA GGAATGTTAC CGGATATTTG CAACAGTTTT CTTCCTTAGG 1468 

CCCCAAACCC CAGACTTTrC TATGAAGTCT TAGATTTTTT AACTATTAGA AACAAATTGT 1528 

TTTTTATATA CTGTTCAGGC CAAAGGGGCC ACGTGGACTT GTCTGGGGGG TGGGGGGGGA 1588 

CATAGCTGGC TCACAGGTGG CTGCTTTTTT TCTCACACCT GTTCGTCTTC TCAGTCTCAA 1648 

GTTATCTGAC TTCATTTCTC TCCCCCTCAA GGTCAAGTCC TTGGTACCAG ACCTCAGAGA 1708 

GGGCTCAGCC TGCACTGGAG CAGGTCTGCA TGGCCTCTGA GAGCTGGGCC CTGTGCCAGC 1768 

CTCAGAGCCC CATCACCATC AGGGTATAGG GGTTCACACT GGAGTGGATC TCCCCACCCC 1828 

CACCCCCCAG CAGCCACCTT GTGGAACAGG GGTCCCATGT AGAGAGTGGA TCCCACACCG 1888 

GGTTGTACCA TGACAACTTC CTGAGCCTCC GTCAGCCCGG TTCTGGACTG CAAGACTAGT 1948 

CTGTCAATAA ATCTTCTTAA AAAAAAAAAA AAAAA 1983 



(5i) int. ci. 6 mamn frft&mmn f i mtw&mi 

(C12N 1/21 
C12R 1:19) 
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(C 1 2 P 21/02 
C12R 1:19) 
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